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„. . data ohiect though a communications 
A ro e,hod of sending ^ ^ node 

^orKfroma^.oarecp.en.v.a 

transmitted, de , ive ry time; and 

c discarding a sara 

<*" not be m * „ m cairn 1 wherein the data ooiect has 

2 A method as ca.ed „ tjon «n 9 
abated Hewitt, a descriptor, tne 

the data packets of the object w descrip tor further 

A method as claimed ,n clam 

Lodes the decodino rate .or the oh)e.. ^ ^ ^ 

A method as claimed m clam 

Lodes the deiivery time information. ^ ^ ^ „ step 

„, marWng each packet w 

obl ect and a second reference ^ ^ ^ a 

A method as c,a,med ,n cl m ^ ^ ^ ^ 

de ,iverv«mes l ot tor each pacet recewed hase 

._ _•. timp reauirea. 



20 



delivery — 

object and the emission time reared. 
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, ■ «, in claim 6 herein .he node determines . 
? A method as c,a,med ,n cla,m 

. m» nacket onward through the new 
priority for the send,ng of the packet 

with the deiivery time slot. ^ ^ paokel „ 

A method as. ™ ^ the node determining the priority 
— * 8 ^T^lalllas.edeiwerytimeslo, 

r paoke rir:rrati ng - — — * 

objects comprising the steps of: 

a fragmentingthedataohiectsintooneormo. 

b marking each data packet con,a,n,n, a par, or 

c . creating a UnK tor reference before 

gating from the same multimedia oh)ect using an oh,ect refere 

transmission; ^ ^ ^ reference with a 

d . stamping the data packets transrnls sion 



node; and 
20 e - 



re,erenCe ' thod related to daim 10, further comprising the step of 

higher entitiy software to specify 
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obieots comprising the steps of; ^ ^ object 

a . dividing the transmission t,me ,n.o frames 

decoding rate; h frame of the 

, , urt her dividing the transmiss,on t,me ^ ^ ^ ^ 

multi media o bi eo, ehanne, into ^ ^^edia objeol dec od,ng 
equivalent to dividing the transm,ss,on rate by 



10 time 
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tlme slot to a later time siot. step Qf 

13 . l perframeby adao^ng to a 

dynamically - - ; c( j crtptor and _ t0 lhe 

changing object decoding rate ot m 

-- —- — — — 

delivery in the current object frame; 
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• <*iot reserved over buffered object 

b updating the transmiss.on tame slot reserv 

c the time siots of a subset frame if 

„„, h. delivered within the assigned frame 
„f intended muitimedia objects cannot be del,vered 

PBri0d „ time siots accumuiated from previous *- 

fra me cannot be deiivered within the assigned object frame. 

A method according the Cairo 12, further compns,ng the step 

• =h w a stream based on the maximum 
computing a queue buffer size requ,red for a stream 

obiect group delay and maximum muitimedia object 
' A method as ciaimed in ciaim 12. further composing the step of 



14 15 delays: 
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a . end to end deiivery deiay time for a,, objects a. a vaiue equivaient 

to the maximum object delay, 

b node re-transmission deiay where the maximum ob.ect deiay 

at each intermediate node between sender and receiver; and 

c a queue buffer deiay introduced by the queuing aigonthm at each 

buffer size divided by the minimum object size. 
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f,nn an object streaming apparatus 
lnto eating network interconnect «— » 

by the muttim edia _ ^ jnto . 

routing network component; and from me 

c . an egress gateway to control the 

18 The apparatus as Calmed ,n claim 

gateway comprises: |nto smaller data 

a an object fragment to breaK 

a =nf the network delivery medium, 

, , h e obiect to be decoded by the end device; 
decoding time o< the ob,ect ^ payloads 

0 an object marker to provides linking 

The apparatus as cla.med .n cla.m 

^^-^^-^nTL-* a^anged to 

a . a network parameter mapper *■* 
ch eck end encode he a ders - packetised multimedia objects . 
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including . precedence level, a time stamp of the multimedia object and the 

source and destination reference; 

b . a network payload packetizer and de-packetizer arranged to 
encapsulate and assemble the object data from the data packets of same object 

5 received from and transmitted to the network layer; 

c. an object stream scheduler arranged to register the decoding time 
for each data object stream received and to scheduie the delivery time of the 

stream to be routed out of the node; 

d. a data packet transmission scheduler arranged to schedule the 
| 10 transmission of a single multimedia object if transmission time allows the single 
? multimedia object to be sent out in entirety; 

SI e. a time slot re-scheduler arranged to re-allocate the sending time 

I of objects to an earlier time slot if the objects failed to meet the real time 

H= requirement of the object stream; 

f. a system time slot divider arranged to synchronise all object 

streams for re-transmission or re-routing; and 

g . a time slot allocator to arrange to provide an exact delivery time of 

object streams leaving the node; 

20. The apparatus as claimed in claim 17 further comprising a 
clocking mechanism at each host and routing node to synchronise with the 
multimedia object streams received and to schedule the transmission time of 
object streams at determined time slots. 

21. The apparatus as claimed in claim 20 wherein the mechanism 
comprises: 
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• „ .h«. arrival of the first data packet 
. a module arranged to determ,ne the arnval 

based on a multimedia object reference; 
beting to an ob.ec, based ^ ^ ^ of „ , he 

, 3modu,earran 9 ed,o mp ^ ^ ^ 

slr e 3 ms based on the difference between 

scheduled transmission ofobiect. ^ ^ ^ ^ 

c . a module arranged to create 

^ i» oorkets belonging to the same odj« , 
received for all subsequent data packets « ^ 
d a queuing module to put data packets ,n ass.g 

.icim 17 further comprising means ot 
The apparatus as claimed in cla.m 1 7 turin 
22. Tne appara bandwidth utilisation peaks 

vocation of bandwidth by dividing a rea,-.,me 
decoding frames into multiple time slots. 



